In the 1990s, extremely low plasma vitamin C concentrations were reported in the district of Pitkäranta, Northwestern Russia, during springtime in connection to population-risk factor surveys.
1,2 The surveys were conducted in springtime, when the supply of fresh vegetables and fruit in the area was remarkably poor. As the consumption of vitamin C-rich foods like vegetables, fruit and berries varies across seasons, 3 it can be assumed that levels of plasma vitamin C vary as well.
To investigate whether plasma vitamin C concentrations vary by season, we measured plasma vitamin C concentrations in spring (April) and autumn (September) 1997 among the same 43 men and 56 women in Pitkäranta (aged 25-64 years). The vitamin C determinations were performed in the laboratory of the National Public Health Institute (the present National Institute for Health and Welfare) in Helsinki, Finland. Plasma total vitamin C was determined from metaphosphoric acid (MPA) extracts with an automated fluorimetric method using ortho-phenylenediamine. 4 The seasonal differences were striking. The mean were about 8-and 4-fold during autumn compared with spring among men and women, respectively. The mean plasma vitamin C concentration was 6.8 mmol/l (95% CI 4.4-9.2 mmol/l) in spring and 55.2 mmol/l (95% CI 44.7-65.7 mmol/l) in autumn among men and 19.6 mmol/l (95% CI 14.7-24.4 mmol/l) in spring and 75.8 mmol/l (95% CI 68.5-83.1 mmol/l) in autumn among women. The mean plasma vitamin C concentration in spring can be classified as severe to marginal deficiency among both sexes. By autumn, it reached an optimal level, as 50 mmol/l has been suggested as a limit for optimal concentration. 5 The mean concentrations were higher among women than among men during both seasons (Po0.001 in spring, P ¼ 0.001 in autumn), which is in line with earlier literature. 6 The extremely low vitamin C concentrations measured repeatedly in Russian Karelia during spring are spectacularly rare among working-age people nowadays. We find that our results have great public health relevance even though our results on seasonal variation are relatively old (from 1997). However, the vitamin C concentrations were low still in 2002 (unpublished data), and thus we believe that the seasonal variation remains a valid issue. In conclusion, to ensure an adequate vitamin C intake and thereby higher plasma vitamin C concentration throughout the year, consumption of fresh vegetables, fruit and berries should be promoted, as traditional preservation procedures tend to destroy vitamin C.
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